Action of general anaesthetics on unclamped Ca(2+)-mediated currents in unmyelinated axons of rat olfactory cortex.
Na+ and Ca2+ currents were monitored using a suction electrode in unclamped presynaptic axons of rat olfactory cortex pretreated with 0.1 mM 3,4-diaminopyridine and 5 mM tetraethylammonium. The effects of anaesthetics on these currents were compared with tetrodotoxin or cadmium. Ketamine (0.1-1 mM), ether (20-200 mM), diisopropylphenol (0.01-0.5 mM) and lignocaine (0.01-0.2 mmol/l) all depressed both the initial Na+ component and the Ca(2+)-mediated tail of the response. Urethane (5-100 mM), halothane (1-5 mM) and pentobarbitone (0.1-2 mM) showed slight selectivity for the axonal Ca2+ tail. Diisopropylphenol apparently enhanced the Ca2+ tail at low concentrations. The alphaxalone (1-50 microM) depression was very weak. In a few cases the depression may contribute to anaesthesia but with others, high concentrations may contribute to the toxicity of the substances in vivo.